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SECTION 1
INTRODUCTION

1.1 _PURPOSE OF REPORT

This Remedial Investigation (RI) was performed to provide the data necessary for
the completion of a Feasibility Study (FS) which will identify, evaluate, and
prepare conceptual designs for remedial alternatives at the American Chemical
Services (ACS) Site. The RI data collection activities were designed to meet the
following objectives.

To determine if the ACS Site poses a risk to public health, welfare, or the

environment;
To confirm or deny expected locations of hazardous substances on the site;

To evaluate locations of suspected contamination on the site;

To determine the extent and character of hazardous and/or toxic materials
present at the site, including the horizontal and vertical distribution of potential

sources of contamination;

To determine the physical and chemical properties of each identified source

area containing hazardous and/or toxic materials;

To determine the nature and extent of actual and potential releases from source

arecas;

To characterize the known and potential pathways for release of contaminants
from source areas. Characterization of pathways includes evaluation of physical

properties governing transport within given pathways; and

To determine and document the type, extent, and magnitude of contamination of
media by hazardous substances, as necessary, to assess endangerment to human

health and the environment and to perform a FS.
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The Final Work Plan for the ACS Site defined 11 tasks to be completed during
the RI:

Task 1 - Problem Definition

Task 2 - Hydrogeologic Investigation

Task 3 - Near Surface Contamination Investigation
Task 4 - Phase II Site Characterization

Task 5 - Feasibility Study Testing

Task 6 - Data Validation

Task 7 - Contaminant Pathway and Transport Evaluation
Task 8 - Endangerment Assessment

Task 9 - Remedial Investigation Report

Task 10 - Community Relations Support

Task 11 - Quality Assurance

Task 12 - Technical Management

Subsequent to the approval of the Final Work Plan, a Supplemental Work Plan
for the Phase II Remedial Investigation and a Supplemental Technical
Investigation were developed and approved.

The scope of work for Task 1 has been completed both through the submittal of
this report, and the previous submittal of Technical Memoranda. No work was
performed under Task 5 and Task 10. The submittal of this report completes the
scope of work for the remaining tasks, with the exception of Task 9. Task 9 will
be complete with the submittal of the Final RI Report.

The types of data collection activities performed during the RI, and the
presentation of the data obtained, are summarized in Table 1-1.

1.2 REPORT ORGANIZATION

This Draft RI report is comprised of 5 volumes. The volumes may be referenced
by their respective contents which are as follows:

Volume I Draft RI Text with Tables and Figures
Volume II Appendices A - H

Volume III Appendices I - P

Volume IV Appendix Q

Volume V Appendix R
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The report describes the performance and findings of the RI. Data collected
prior to the initiation of the RI have been considered, however, the majority of
the analysis of site conditions relies on data collected as part of the RI.

The remainder of Section 1 provides a summary of the Site history, including site
operations and previous investigations and is based on documentation submitted
to EPA by ACS, personal interviews by Warzyn and other field notes. Section 2
presents the details of the field procedures used to collect the data. Section 3
describes the field observations in narrative form to provide the conceptual
approach and logical sequence followed during the three-phased investigation.
Section 4 contains a detailed characterization of the setting of the site, including
topography, geology, hydrology, and hydrogeology. Section 5 provides a
description of the nature and extent of contamination in the media across the site.
Section 6 assesses current and potential contaminant migration from waste
materials at the site to groundwater, surface water, sediments, and air. Section 7
presents the Endangerment Assessment.

1.3 _SITE BACKGRQUND

1.3.1 Site Description
The American Chemical Services (ACS) NPL Site (Site) is located at 420 South

Colfax Avenue in Griffith, Indiana. The Site is located in the northeast one-
quarter of the southeast one-quarter, Section 2, Township 35 North, Range 9
West, Lake County, Indiana (Figure 1-1). Although the Site name is ACS, the
United States Environmental Protection Agency (U.S. EPA) has defined the Site
as including the ACS property (19 acres) the Pazmey Corporation property (2
acres; formerly Kapica Drum, Inc.) and the inactive portion of the Griffith
Municipal Landfill (about 15 acres).

Six areas of probable waste disposal have been identified at the Site, based on
preliminary reports and the review of aerial photographs. These six areas have
been assigned the following designations by U.S. EPA and ACS management: the
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On-Site Containment Area, the Still Bottoms Area, Treatment Lagoon #1, the
Off-Site Containment Area, the Kapica/Pazmey Area, and the Griffith Municipal
Landfill. These designations will be used throughout this report to facilitate
discussions about the Site. The location of each area is illustrated in Figure 1-2.

As described in the previous section, the Site consists of ACS, the inactive portion
of the Griffith Municipal Landfill, and the Pazmey Corporation property (Kapica
Area). ACS is an active chemical manufacturing facility which formerly accepted
hazardous waste solvents for recycling under RCRA Interim Status. Due to a
U.S. EPA enforcement action finalized in September 1990, ACS ceased accepting
hazardous wastes and is currently undergoing full RCRA closure, under State
oversight. The Griffith Municipal Landfill is an active solid waste facility.
Pazmey corporation is no longer in operation.

The following sections summarize the history of the Site’s operations, as described
in available historical documents. Particular documents and resources used to
construct the Site history include: aerial photos (Appendix A), "Initial Site
Evaluation (Site 160) American Chemical Service, Griffith, Indiana", Camp
Dresser & McKee Inc., 3/26/85 and "Aerial Photographic Analysis of Three
Priority CERCLA Hazardous Waste Sites", EMSL, Office of Research and
Development, U.S. EPA, 7/85. Other references utilized include interviews with
ACS management, U.S. EPA files, Indiana State Board of Health (ISBH)
Inspection Records, and previous reports developed for the Site. Information
regarding Site operations was obtained during a November 1989 audit of the ACS
facility by Warzyn personnel. The results of this audit are presented in Appendix
B.

1.3.2.1 History of Site Operations

ACS began operations as a solvent recovery facility in May 1955, and according to
ACS personnel, solvent reclamation was the only operation performed on-Site
until the late 1960s. Other operations performed at ACS include small batch
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manufacturing, epoxidation, incineration, and secondary fuel blending. For
purposes of discussing the history of ACS’s operations, these operations will be
divided into the following time intervals: pre-1970, 1970 to 1975, and 1975 to
present. The development of the site is illustrated in the aerial photographs
contained in Appendix A.

Pre-1970. ACS began operations in 1955, with reclamation of spent solvent waste
being the only plant process. Reclaimed during this period were solvent mixtures
containing alcohols, ketones, esters, chlorinateds, aromatics, aliphatics, and
glycols which contained various residues. Reclamation was performed almost
exclusively in batch evaporation units, which were charged by pumping directly
from 55-gallon drums into the distillation units. Spent solvents were generally
stored in 55-gallon drums at storage areas located throughout the Site. The still
bottoms pond was used for the storage of still bottoms, prior to the installation of
incinerators at the site.

Small batches of specialty chemicals were first manufactured at ACS in the late
1960’s and early 1970’s. These early manufacturing operations included treating
rope with a fungicide, bromination, and treating ski cable. Specific chemicals
manufactured included barium naphtherate, brominated vegetable oil, lacquers
and paints, liquid soldering fluid, and polyethylene solutions in polyhutene.

ACS installed its first incinerator in 1966, and a second in 1969. The incinerators
were used to burn still bottoms and non-reclaimable materials generated at the
Site, and off-Site wastes. The incinerators were dismantled at the Site in 1970.
The shells were cut up and scrapped; the burners and blowers remain on-Site.

1970 to 1975. Reclamation of spent solvents continued to be the primary
operation at ACS throughout this period. The solvents reclaimed remained
similar to those in the pre-1970 period. However, an increasing percentage of
shipments were received in bulk tanker trucks. A spent and reclaimed solvent
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tank farm was constructed just east of the existing spent solvent tank farm. The
distillation operation remained essentially the same, except that a fractional
distillation column was added.

The batch manufacturing processes were expanded during this time period. A
lard oil process which utilized tallow and animal rendering was used to
manufacture a lubricant product. In 1971, the additive manufacturing area was
built. Various detergents, lubricants, and chemical additives were manufactured,
in addition to soldering flux. Raw material used in the manufacturing processes
included xylene, furfural alcohol, various amines, methanol, formaldehyde,
sodium hydroxide, and maleic anhydride. High boiling point aromatic solvent
blends (boiling points higher than xylene and toluene) were utilized as reflux
solvents.

The epoxidation plant was constructed in 1974. The epoxidation process creates a
plasticizer. Materials used in the process include hydrogen peroxide, linseed oil,
formic acid (catalyst), benzene (reaction solvent), and butanol.

1975 to 1990. Distillation units for solvent recovery had been replaced, but the
types of units remained essentially the same. The types of solvent waste
recovered also remained the same. Solvent recovery was the principal operation
at the ACS facility until September 1990, when ACS lost interim status due to an
EPA enforcement action. The spent solvent and reclaimed solvent tank farms
which currently exist were constructed during this time period. The majority of
spent solvent waste streams were shipped in bulk tanker trucks, although
drummed wastes were still processed. The tanks used in the spent solvent
recovery operation are currently undergoing closure, but are not expected to be
dismantled. The current elevated hazardous waste drum unloading dock and
storage area were built in the early 1970’s, with spill containment curbing and a
sump area being subsequently added.
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The small batch manufacturing processes described in the preceeding section
remained essentially the same over this time period. However, the lard oil and
soldering flux manufacturing operations were discontinued.

The epoxidation operations described previously have remained essentially the
same. However, toluene has replaced benzene as the reaction solvent. A
bromination operation, utilizing hexane as the carrier solvent, was added in 1975.

The injection tank farm area, previously used for the former incinerator, is now
used to store and blend waste streams for ACS’s secondary fuel program. Waste
streams are received from bulk tanker trucks, and in drummed form. The
secondary fuels are loaded from the storage tanks into railcars or bulk tanker
trucks.

Operations at the Griffith Municipal Landfill and Kapica/Pazmey Corp. The

Griffith Municipal Landfill has been an active solid waste disposal facility since
the 1950’s. Kapica Drum, Inc. began operations in 1951. Kapica began picking
up drums from ACS about 1955, according to a CERCLA 104(e) Information
Request. In 1961, ACS sold a 2 acre parcel to John Kapica, and in 1962, Kapica
began operation of his drum reclaiming business at the South Colfax Avenue
location. Operations at Kapica Drum, Inc. consisted of drum reconditioning.
Kapica Drum was sold to Pazmey Corporation in February 1980. The Pazmey
Corporation property was sold to Darija Djurovic in March 1987.

1.3.2.2 History of Site Disposal Practices

Table 1-2 provides a summary of disposal practices at the ACS Site. Details
regarding disposal practices are presented in the following sections. The
development of the different disposal areas is illustrated in the aerial photographs
contained in Appendix A.

ill Bottoms Pond and Treatmen oon #1. Still bottoms for the solvent
recovery process were originally disposed of in the Still Bottoms Pond and
Treatment Lagoon #1. The Still Bottoms Pond is visible in the aerial photograph
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taken in 1958 (Appendix A). Treatment Lagoon #1 is illustrated in the 1970
photograph. The Still Bottoms Pond and Treatment Lagoon #1 were taken out of
service in 1972, based on an inspection report from the Indiana State Board of
Health. At this time, these two areas were drained and filled in with drums
partially full of sludge materials. A portion of Treatment Lagoon #1 may have
been incorporated into the present-day fire pond when it was constructed in
November 1973.

Off-Site Containment Area. Between 1958 and 1975, the Off-Site Containment
Area was utilized as a waste disposal area. This area is located south of the
present facility (See Figure 1-2). The evolution of this area as a waste disposal
area is illustrated in the aerial photographs contained in Appendix A. The area
appears tree-covered and inactive in the 1950 aerial photograph. In the 1970
photograph, numerous drums are present in this area. In the 1973 photograph,
the Off-Site Containment Area appears covered and inactive.

A variety of wastes were disposed of in this area, including the still bottoms from
the Still Bottoms Pond and Treatment Lagoon #1. Between 1968 and 1970,
wastes from on-Site incinerators were disposed of in this area. General refuse, an
estimated 20,000 to 30,000 drums, and a tank truck partially full of solidified paint
were also disposed of in the Off-Site Containment Area. It has been reported
that the drums were punctured prior to disposal.

Use of the Off-Site Containment Area was discontinued in 1972, and the area was
reportedly capped with 2 to 3 feet of soil. In 1980, a 31-acre parcel of property to
the west of the Off-Site Containment Area was sold to the City of Griffith for an
expansion of the City’s municipal landfill. This transaction reportedly included a
strip along the west edge of the Off-Site Containment Area.

On-Site Containment Area. During the mid-1960’s, landfilling of drums was
performed in the On-Site Containment Area (See Figure 1-2). Approximately
400 drums containing sludge and semi-solids of unknown.types were reportedly
disposed of in the On-Site Containment Area. The use of on-Site areas for drum
storage is evident in the 1970 aerial photograph contained in Appendix A.
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Incinerators, The incinerators previously mentioned operated between about
1966 or 1968 and 1970. The incinerators were located on the eastern portion of
the property near Colfax Avenue (Figure 1-2). Over this time period,
approximately 2 million gallons of on-Site and off-Site waste were reportedly
burned per year in the incinerators.

At the present time, still bottoms from the solvent reclamation operations are
disposed of off-Site. Waste solvents are either disposed of off-Site, or disposed of
in ACS’s secondary fuel blending program. Wastewater originating from the
solvent reclamation, small batch, and epoxidation operations, as well as non-
contact cooling water and water from boiler blowdown operations, is routed to
the City of Griffith sewer system.

Griffith Municipal Landfill and Kapica/Pazmey. The Griffith Municipal Landfill

has been in operation since the 1950’s. Currently, the landfill accepts solid waste.

Kapica Drum, Inc. (later Pazmey Corporation) operated between 1951 and 1987.
Kapica Drum, Inc. was sold to Pazmey Corporation in February, 1980. Rinse
water from drums containing hazardous wastes was reportedly disposed of on the
property, as were liquids from the drums to be reconditioned. Liquid waste from
the drum washing operations at Kapica/Pazmey reportedly flowed onto ACS
property intermittently between 1962 and 1983.

1.3.3 Previous Investigations

The first documented regulatory agency concern for the ACS facility was
apparently expressed by the Indiana State Board of Health (ISBH) on April 12,
1972. Table 1-3 provides a chronology of site events and regulatory agency
activities. This table has been modified from CDM, 3/26/8S, Table 1.

During an inspection on April 12, 1972, the ISBH noted a number of
environmental problems at the ACS Site, including the discharge of liquids onto
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the ground. Over the period April 1972 to September 1973, numerous inspections
of ACS were made by the ISBH. Concerns during these inspections centered
around waste handling, spill prevention, and site maintenance. During the period
September 1974 to September 1975, ISBH interest in the Site centered on
allegations of discharging chemicals to the sanitary sewer and dumping chemicals
on-site. There was little ISBH activity concerning ACS between September 1975
and December 1982 (CDM, 3/26/8S).

U.S. EPA activities involving ACS began in February of 1980. At this time, U.S.
EPA Region V made an Identification and Preliminary Assessment of ACS as a
potential hazardous site (CDM, 3/26/85).

The first sampling at ACS by U.S. EPA was performed in May 1980 by the U.S.
EPA Environmental Emergency and Investigation Branch. The purpose of this
sampling was to determine if off-site migration of waste or leachate was
occurring. This sampling event centered on the Off-Site Containment Area and
the Griffith Landfill. Samples were obtained of soil, leachate and surface water
(USEPA, 5/8/80). A variety of organic compounds were found present in the
samples analyzed, including phenol, isophorone, napthalene, fluorene,
phenanthrene, anthracene, bis (2-chloroethyl) ether, and phthalates (CDM,
3/26/85 and Weston, 10/23/89).

On September 9, 1980 an on-Site inspection/investigation was performed by the
U.S. EPA Field Investigation Team (FIT). Noted during this investigation were a
leachate spring along the northeast side of the Off-Site Containment Area,
vegetation damage, and partially exposed drums (Ecology and Environment,
9/11/80).

In July, 1982, the U.S. EPA FIT installed four monitoring wells near the Off-Site
Containment Area and the Griffith Landfill. Sampling of these wells indicated the

presence of several volatile organic compounds, including chloroethane, benzene,
and vinyl chloride (Weston, 12/84).
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In June, 1983, an HRS score was assigned to the ACS Site. This score consisted
of: Groundwater Route Score, 59.86; Surface Water Route Score, 8.89; Air Route
Score, 0.00; Overall Average Score, 34.98.

On November 29, 1984, a site assessment of the ACS Site was performed by the
U.S. EPA Technical Assistance Team (TAT). This site assessment centered on
the Off-Site Containment Area and Treatment Lagoon #1. On December 12,
1984, the TAT made a Spill Prevention, Countermeasure, and Control (SPCC)
inspection of the facility. No conditions were noted which could pose an imminent
threat to the public safety, other than an abandoned fuel tank on the Off-Site
Containment Area (Weston, 12/84).

In 1984, ATEC Associates, Inc. (ATEC) performed a Preliminary Hydrogeologic
Site Assessment for ACS. This investigation consisted of the installation of soil
borings, monitoring wells, groundwater sampling and analysis, water level
measurements, and a site geophysical survey. Organic chemicals detected in the
groundwater monitoring wells included benzene, ethylbenzene, toluene, and other
acid/base/neutral compounds (ATEC, 1/14/85).

Preliminary planning documents for the RI/FS at ACS were developed for the
U.S. EPA by Roy F. Weston. In 1986, a group of approximately 125 potentially
responsible parties (PRPs) appointed a nine-member steering committee to
organize, oversee and determine funding for the RI/FS. In conjunction with the
U.S. EPA and the Steering Committee, Warzyn developed a Work Plan for the
RI/FS in April 1988. The Work Plan was subsequently approved by the U.S.
EPA. The field investigation for Phase I of the RI began in July of 1989.

On June 1, 1989, the U.S. EPA TAT conducted sampling at the Griffith Landfill.
Two surface water samples, and one soil sample were collected. Numerous VOCs
were detected in the samples, but were also detected in the blanks.
Acid/base /neutral compounds were detected in one of the water samples

(Weston, 10/23/89).
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SECTION 2
INVESTI METHODOLOGIE

The RI was planned to determine the nature and extent of contamination at the
ACS NPL Site in the media of soils, surface water, sediment, and groundwater.
Field Investigations were conducted in three phases. The general goal of Phase I
was to identify the contaminated areas and media; the general goal of Phase II
was to determine the extent and character of the contamination in the areas and
media identified as contaminated. Phase IIl was conducted to establish the
assumed rate of contaminant plume migration and to deterimine if the plume in
the lower aquifer had moved off-Site. The same basic investigative
methodologies were used during all phases of the investigation. The methods
included: geophysical survey; installation of monitoring wells; construction of
staff gages and piezometers; performance of auger probes and soil borings; the
excavation of test pits; the collection of groundwater, surface water and sediment
samples; and the performance of aquifer tests.

All the sampling and activities were conducted in accordance with the approved
Quality Assurance Project Plan and Addenda. The remainder of this section
provides the technical details of the field procedures used during both phases of
the investigation.

2.1 Geophysical Methods
Grid Layout

Two grids were established for conducting geophysical surveys; one in the Off-Site
Containment Area, and the other in the On-Site Containment Area. Each grid
was monumented with marked flags on a 45-foot grid spacing. Gridded areas for
geophysical surveys are shown on Figures 2-1 and 2-2.

At the Off-Site Containment Area grid, wooden stakes were set at twelve grid
locations to provide more permanent benchmarks in case it became necessary to
re-establish the grid. The general procedure followed when conducting the
surveys was to traverse the area, collecting readings on the instrument each 15
feet. Traverse lines were spaced 15 feet apart, guided by the flagged lines.
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Magnetometer Survey

A vertical magnetic gradient survey was conducted at the Off-Site Containment
Area. An EDA Omni IV Tie-Line Magnetometer with gradiometer was used to
obtain the data. The gradiometer sensor was considered most appropriate
because: it is insensitive to fluctuations in the earth’s magnetic field, it has a wide
operation range, permitting the instrument’s use in the earth’s magnetic field, its
wide operation range permits the instrument to be used in areas containing high
amounts of ferrous metal which could preclude the use of a total field instrument,
and because gradient resolution is significant for shallow targets.

The gradiometer instrument consisted of two total magnetic field sensors
separated by 0.5 m, mounted on a vertical staff. The sensors recorded total
magnetic field readings simultaneously and the gradient was calculated as a
function of the sensor separation distance. The readings and station locations
were stored in a data logger which was downloaded to a field computer daily.

The vertical gradient measurements were obtained on a 15 foot grid resulting in a
total of 1,050 stations. Duplicate readings were recorded at approximately 75
stations for quality control purposes. The data is tabulated in Appendix C.

EM Surveys

Electromagnetic (EM) terrain conductivity surveys were conducted at the On-site
and Off-site Containment Areas. The EM surveys were conducted by Fromm
Applied Technology of Mequon, Wisconsin. The readings were obtained with an
EM31D instrument with an attached data logger. The instrument was operated in
the quadrature phase mode which provided direct terrain conductivity readings in
millimhos per meter. The conductivity readings were obtained on 15-foot
intervals at both areas. The data is tabulated in Appendix C.
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In addition, the Still Bottoms Area was traversed with the EM instrument in the
in-phase (metal detection) mode in order to verify the approximate dimensions of
the disposal area.

2.2 Monitoring Device Installation
2.2.1 Upper Aquifer Monitoring Wells

Upper aquifer monitoring wells were constructed at six locations during Phase I.
An additional 8 upper aquifer monitoring wells were installed during Phase II
(Figure 2-3). The well borings were drilled using 4-1/4-inch ID hollow stem
augers, and generally extended to the clay confining layer underlying the upper
aquifer. Split spoon samples were collected at 2-1/2-foot intervals (ASTM
D1586-84). Each split spoon sample was screened for volatile organic vapors
using an HNu (11.7 eV lamp) and field classified by the supervising geologist.
Boring logs for each monitoring well location are contained in Appendix D.
Construction details are contained in Appendix E. Well completion details are
summarized in Table 2-1.

Three samples of unconsolidated material were collected at each Phase I
monitoring well for physical analyses in the Warzyn Geotechnical Laboratory. At
each location, one split spoon sample was collected in the vadose zone, one split
spoon sample was collected in the screened zone of the aquifer, and one sample
was collected by Shelby tube (ASTM D1587) from the top of the clay confining
layer beneath the upper aquifer. Shelby tube samples were collected by pushing
the tube into the clay approximately 24 inches (or until refusal). The tube was left
to stand for approximately 10 minutes to allow the clay to adhere to the inside of
the tube.

Split spoon samples were submitted to the laboratory for grain-size analysis and
Atterberg limits testing. The Shelby tube samples were submitted for laboratory
permeability tests. The split spoon samples were collected in jars and chilled for
transportation to the laboratory. Shelby tube samples were capped and sealed on
both ends with hot wax prior to shipment. Results of geotechnical analysis for
grain size and laboratory permeability are contained in Appendix F, and
summarized in Table 2-2. Aquifer samples exhibited no plastic qualities, so
Atterberg limits could not be assessed.
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Upon completion of the borings, stainless steel (304) monitoring wells were
installed with ten-foot, 0.01 inch slot, stainless steel screens located to intersect
the water table. The casing and well screen were assembled and lowered to the
pre-determined depth through the hollow stem auger. No. 30 flint sand was
poured down around the well, inside of the augers as they were pulled up
incrementally to assure a solid and uniform sand pack around the screen. A 11/2
to 2 1/2 foot bentonite seal was placed approximately 2 feet above the screen in
the same manner. The remainder was filled with a cement-bentonite grout using
a hose to tremie it down to the bentonite seal from the surface. A locking
protective casing was then set into the cement, covering the well. Each well was
marked with its respective number.

The split spoon samplers were decontaminated between each sample with a TSP
wash and a potable water rinse. The drilling equipment and tools were steam
cleaned before each well boring. The screens and riser were also steam cleaned
and wrapped in plastic until installed.

2.2.2 Lower Aquifer Monitoring Wells

Four lower aquifer monitoring wells were installed during Phase II of the RI.
Locations of these wells are illustrated in Figure 2-3. Boring logs and
construction details for the wells are included in Appendices D and E.

The borings for the lower aquifer monitoring wells were advanced in the
following manner. Each boring was drilled to the top of the clay confining layer
with 4 1/4-inch L.D. hollow stem augers. Sampling of the boring was performed
on 2 1/2 foot intervals to the top of the clay confining layer. After the confining
layer was encountered, each boring was redrilled with 8 1/4-inch L.D. hollow stem
augers equipped with a bottom wood plug. A 6-inch diameter permanent steel
casing was placed in the boring and pounded approximately 1 foot into the clay
layer. The annulus around the casing was tremie-grouted with cement-bentonite
slurry, and the lower 3 feet of the casing were filled with the grout mixture. The
grout was allowed to set up for at least 48 hours before additional drilling
activities commenced.

—
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After the grout had set up, the borings were advanced through the clay and into
the lower aquifer using the rotary wash technique with a 4 7/8-inch diameter tri-
cone roller bit. Both units were sampled continuously with a split spoon sampling
device, and S-inch diameter, threaded temporary casing was advanced as drilling
progressed.

At a depth of approximately 10 feet below the top of the lower aquifer, each
lower aquifer monitoring well was installed. Each well consists of 2-inch
diameter, threaded, 304 stainless steel casing and 2-inch diameter, 0.010-inch slot,
304 stainless steel screen. Each screen is five feet in length. The casing and well
screen were assembled and lowered to the pre-determined depth through the
temporary casing. No. 30 flint sand was poured down around the well, inside of
the temporary casing as it was pulled up incrementally to assure a solid and
uniform sand pack around the screen. A bentonite seal at least 2 feet in thickness
was placed approximately 2 feet above the screen in the same manner. The
remainder was filled with a cement-bentonite grout using a hose to tremie it down
to the bentonite seal from the surface. A locking protective casing was then set
into the cement, covering the well. Each well was marked with its respective
number. The SAP called for bentonite grout to be used above the bentonite seal
to within 3 feet of the surface and for cement-bentonite grout from this point to
the surface. However, based on a field decision cement-bentonite grout was used
from the seal to the surface.

2.2.3 Piezometers

During Phase I, 41 piezometers were installed (Figure 2-3). Piezometer
installation was accomplished in the following manner. Piezometer installation
was completed following the guidelines described in the QAPP and SAP, except
drilling was used on all installations, instead of jetting most of them into the
ground as originally planned. The piezometer borings were drilled using 3-1/4-
inch ID hollow stem augers. The holes were visually logged by the cuttings as
they were brought up by the augers. The piezometer casings, screens and caps are
constructed of 1 1/2 inch ID, threaded, flush-joint PVC. The screens are five feet
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in length with 0.01 inch slots. The piezometers were assembled and lowered into
the augers and set with the upper portion of the screen intersecting the water
table. The augers were then removed, leaving the piezometer in place and
allowing natural cave-in to occur around the screen. The annular space around
the casing was then backfilled with cuttings to 2 feet below surface and the
remainder filled with granular bentonite. Construction details for each
piezometer are summarized in Table 2-1.

224 hate Monitoring Well

The details of drilling and installation of the leachate wells were the same as
those of the monitoring wells except there was no sampling of these boring
locations and the casing and well screen were constructed of two-inch ID schedule
40 PVC materials. Boring logs are contained in Appendix D, and well
construction details are summarized in Table 2-1.

2.2.5 Staff Gages

Ten staff gages were placed across the site to measure the surface water
elevations (Figure 2-3). The staff gages consist of steel fence posts which were
driven into the ground with a hammer. Elevations were established to the top of
the staff gages by surveying. Measurements were made from the top of the staff
gage to the surface of the water.

Due to very soft ground conditions at some of the locations, a few of the staff
gages had to be driven further down than originally planned. After the second
round of water levels, several staff gages were completely submerged in the water
due to heavy rains. Since the survey had not yet taken place, these staff gages
were replaced with longer ones. The old staff gages were left in place and both
were surveyed so that adjustments could be made to the readings taken at those
locations during the first two rounds of water levels.
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2. il and Waste Samplin T

2.3.1 Soil Ar mpling (SA

Soil Area (SA) sampling was conducted at three different areas on the ACS site.
Two of the areas are located in the Off-Site Containment Area, and one is located
within the ACS facility.

A Soil Area sample consisted of a composite sample of soil collected from an
interval below the ground surface (approximate three feet) at five discrete
locations within a circular area about 50 feet in diameter. A volatile organic
compound (VOC) sample was collected, consisting of a grab sample selected
from one of the five discrete sampling locations. The VOC sample was selected
to represent the highest contamination based on visual observation and HNu
readings. Instead of using a shovel and hand bucket auger as specified in the
QAPP and SAP, it was decided to use the drill rig equipped with the 3-inch outer
diameter (o.d.) split-spoon sampler and solid flight augers for the Soil Area
sampling. The boreholes created from the Soil Area samplings were backfilled
with granular bentonite. The sampling equipment was decontaminated between
each sampling location with a trisodium phosphate (TSP) wash, potable water
rinse, and distilled water rinse.

2.3.2 Auger Pr AP

Review of historical data, aerial photographs and results of the geophysical survey
provided a guide to waste burial areas. To optimize the selection of samples for
contaminant assessment, an auger probe program was used to evaluate the
vertical and horizontal extent of wastes in known burial areas, and to provide a
preliminary indication of the types of waste buried. The auger probe program
was not a part of the original field investigation as outlined in the QAPP and
SAP, but was added during the field investigation after consultation with, and
approval by, the PRP Steering committee and the U.S. EPA RPM. During the
course of the RI, auger probes were performed at 83 locations. These auger probe
locations are illustrated in Figures 2-1 and 2-2.
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Auger probes were used for three purposes during the RIL

In the Kapica/Pazmey area and the Off-Site Containment area, auger
probes were used during Phase I to document the probable cause for 20
anomalies indicated during the geophysical survey. Auger probes were
used during Phase II to further define waste burial areas located during
Phase I.

Geophysical surveys in the On-Site Containment Area indicated only one
anomaly area. Therefore, auger probes were made in a 3 by 5 foot grid
pattern across the area to provide a visual and HNu screening of the
subsurface conditions.

Above ground metallic tanks limited the utility of geophysics in the
vicinity of the Still Bottoms Area and the Treatment Lagoon Area.
Therefore, auger probes were used to delineate the extent of buried
waste in these areas.

The general auger probe procedure consisted of advancing four-inch outer
diameter solid flight augers to a predetermined depth with a drill rig, followed by
pulling the augers up with minimal additional rotation. The material adhering to
the augers was then examined visually and screened for organic vapors with an
HNu to determine general thickness and character of the subsurface. The field
observations and HNu readings for each of the auger probes are summarized in
Appendix G.

2.3. il Borin B

Seventy-three soil borings were drilled and sampled during the course of the RI.
Locations of these borings are illustrated in Figures 2-1 and 2-2. Boring logs are
contained in Appendix D.

Soil borings were generally advanced with 4 1/4 inch L.D. hollow stem augers.
The soil borings were sampled with a split spoon (ASTM D1586-84) at 2 1/2-foot
intervals from the surface to the base of each borehole. The samples were
visually classified and screened for volatile organic compound vapors (VOCs)
using an HNu with an 11.7 eV probe. If waste was encountered, sampling
continued to a depth of at least 1 1/2 feet below the waste.
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Samples collected for laboratory analysis were placed in the appropriate sampling
containers for shipment to the laboratory for analysis. Quality Assurance
Sampling, Chain-of-Custody protocols, sample handling, storing, and shipment,
were conducted as specified in the Quality Assurance Project Plan (QAPP).

The split spoons were decontaminated between each sample with a TSP wash
followed by a potable water rinse and distilled water rinse. Upon completion,
each borehole was backfilled with bentonite grout or Holeplug to the surface.
Although Holeplug was not specified as a material to seal boreholes in the SAP
or QAPP, it was used because large subsurface gaps in the Off-Site Containment
Area made it impractical to use bentonite grout to seal soil/waste borings in this
area.

2.3.4 Test Pit Excavations (TP)

The RI Work Plan specified the excavation of test pits in three areas suspected to
contain waste buried in drums, including the On-Site Containment Areas, the Still
Bottoms Area, the filled Treatment Lagoon #1, and the Off-Site Containment
Area (Figures 2-1 and 2-2). The original plan was to collect two samples at each
test pit location. One sample at each location would be representative of the
buried waste material, and the second would be collected deeper from the
apparently natural soil beneath the buried waste.

Several modifications were made to the Work-Plan-specified procedure after
consultation with the U.S. EPA remedial project manager (RPM) and
representatives from the U.S. EPA’s technical oversight consultant, Roy F.
Weston.

An additional test pit (TP-1) was excavated in the Kapica/Pazmey Area
(Figure 2-2) in an area in which soil borings could not be made because
of large amounts of metallic debris.

Undersoil samples were collected during excavation only at test pits TP-1
and TP-2. At locations TP-3 through TP-7, the soil materials were
generally fine sand, which tended to cave-in to the water table in spite of
attempts to excavate deeper. Since the waste was buried partially below
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the water table it was determined to be more practical to return later with
a drill rig to collect the undersoil sample using hollow stem augers.

Test pits were excavated with a rubber tire mounted backhoe with a two-foot wide
bucket, with one cubic yard capacity. The backhoe was used to dig a pit at each
specified location to uncover buried waste or buried drums. Test pit logs were
kept in the field. Copies are contained in Appendix H. Excavation and sampling
operations were performed in Level B personal protective equipment.

Waste was composited from five separate areas within the bucket to constitute a
waste sample. Each sample was placed in the appropriate sampling containers for
shipment to the laboratory for analysis. Quality Assurance Sampling, Chain-of-
Custody protocols, sample handling, storing, and shipment, were conducted as
specified in the Quality Assurance Project Plan (QAPP).

After a representative sample was obtained, the excavation was backfilled with
the material which had been removed during excavation, and smoothed flat with
the backhoe bucket. Next, soil adhering to the backhoe was removed, and the
machine was taken to the decontamination pad, where the bucket and backhoe
arm were decontaminated by steam cleaning.

2.4 Surface Water/Sediment Sampling (SW/SD)
Surface water samples were collected at five locations during Phase I of the RL
Sampling locations are illustrated in Figure 2-4.

Each surface water sample was collected from the upper one foot of standing
water, with care taken to avoid disturbing bottom sediments. A stainless steel
sampling dipper was used to lift water from the water body and pour into the
sampling bottles. Field measurements of temperature, pH, and specific
conductance were made and recorded. Several proposed surface water sampling
locations were not sampled, due to dry conditions.
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After each sample was collected, the sample containers and equipment were
transported back to the on-Site Warzyn field office. As stipulated in the SAP, the
samples were not filtered. The samples were then preserved, packed, and
transported under chain of custody as described in the Sampling and Analysis
Plan. The sampling equipment was decontaminated by cleaning in a trisodium
phosphate wash, followed by a potable water rinse, and a final rinse with distilled
water. After decontamination, the equipment was sealed in plastic wrap for
transportation to the next sampling location.

Sediment samples were collected at eleven locations during Phase I (Figure 2-4).
At several of the locations, both surface water and sediment samples were
collected. The sample designations for both media at these locations used
corrésponding numbers (i.e., SW-01 was collected at same location as SD-01).

Each sediment sample was collected using a stainless steel hand bucket auger.
The auger was turned about six inches into the ground to remove sufficient
sample volume. After each sample was collected, the sample containers and
sampling equipment were transported back to the Warzyn field office. The
samples were handled and transported under chain-of-custody protocols as
described in the Sampling and Analysis Plan. The sampling equipment was
decontaminated by cleaning in a trisodium phosphate rinse, followed by a potable
water rinse, and a final rinse with distilled water. After decontamination, the
equipment was sealed in plastic wrap for transportation to the next sampling
location.

2.5 Aquifer Sampling
2.5.1 Aquifer Matrix Sampling (AM)

Aquifer matrix samples were collected for VOA and semivolatile compound
analysis at five locations during Phase II. Sampling locations are illustrated in
Figure 2-3.

Soil borings for aquifer matrix samples were advanced with 4 1/4-inch LD. hollow
stem augers. A sampling interval was chosen about midway through the
thickness of the upper aquifer. The sampling interval was based on the results of
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the Tracer groundwater investigation, which suggested that this depth interval
should exhibit the highest contaminant concentrations. A three-inch diameter
split spoon was used to collect a saturated sand sample of the upper aquifer.
Samples were placed in appropriate containers and shipped to the laboratory
following required chain-of-custody protocols.

2.5.2 Confining L ayer Sampling

At each Phase I upper aquifer monitoring well, a Shelby tube sample of the top of
the clay confining layer was collected for determination of laboratory
permeability. The Shelby tube sample was obtained by pushing the tube
approximately 24 inches into the clay confining layer, or until refusal. Each tube
remained in the boring for approximately 10 minutes, to allow the clay to adhere
to the inside of the tube. Laboratory permeability results are summarized in
Table 2-2.

Sampling of the confining layer for grain size, porosity, total organic carbon
(TOC) and Atterberg limits was performed at MW-7 and MW-9 during the Phase
II investigation. A Shelby tube sample was obtained of the clay midway into the
confining layer at these locations, and submitted for analysis. The results of this
testing are summarized in Table 2-2. Appendix F contains the raw laboratory
data.

2.5.3 Baildown Te

Field hydraulic conductivity testing in the form of baildown tests was performed
at each upper aquifer and lower aquifer monitoring well installed during the RI
The basic concept behind these tests is that the rate of rise of the water level in a
well after "instantaneous" removal of a volume of water is a function of aquifer
hydraulic conductivity. '

Hydraulic conductivity testing was performed at each upper aquifer well as
follows:
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An initial measurement of static water level was made.

A volume of water was then displaced as rapidly as possible using a
stainless steel bailer.

Water level changes in the well were sensed and recorded by a pressure
transducer located below water level in the well and connected to an
electronic data logger. Water level measurements were collected
automatically on logarithmically increasing time steps, starting at 0.003
minutes.

Hydraulic conductivity testing was performed at each lower aquifer well using the
following procedure:

An initial measurement of static water level was made.

Pressurization equipment, using breathing-quality air, was used to depress
the water level within the well to the desired depth.

The air supply was turned off to instantaneously release air pressure from
the well.

Water level changes in the well were sensed and recorded by a pressure
transducer located below water level in the well and connected to an
electronic data logger. Water level measurements were collected
automatically on logarithmically increasing time steps, starting at 0.003
minutes.

The analysis of the test data made use of a computational method presented by
H. Bouwer, and R. Rice, 1977, "A Slug Test for Determining Hydraulic
Conductivity of Unconfined Aquifers with Completely or Partially Penetrating
Wells", Water Resources Research, Vol. 12, No.3, pp. 423-428. Analysis of the
Phase II upper aquifer monitoring wells, and the lower aquifer monitoring wells,
was accomplished utilizing Geraghty Miller’s "AQTESOLV" aquifer test analysis
computer software. This program performs analysis of test data using the method
of Bouwer and Rice.

Hydraulic conductivity testing results are summarized in Table 2-3. Data
generated during the analysis of the hydraulic conductivity data is contained in
Appendix L.
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2. ndwater Samplin

2.6.1 Tracer Investigation

During Phase II of the RI, a shallow groundwater investigation was performed by
Tracer Research Corporation to assist in defining the limits of the plume in the
upper aquifer at the ACS Site. The Tracer Investigation was used as a field
screening exercise to aid in monitoring well placement, and to aid in defining the
edge of the contaminant plume using CLP verifiable analyses. During this
investigation, 55 groundwater samples were analyzed from 38 sampling locations.
Sampling locations are illustrated in Figure 2-5.

Samples were acquired for analysis in the following manner. At each location, a
sampling probe consisting of a 7 to 14-foot length of 3/4-inch diameter hollow
steel pipe equipped with a drive point was driven to the desired sampling depth.
The 3/4-inch steel pipe was decontaminated between sampling locations. Once
the required depth at each location had been achieved, the probe was withdrawn
several inches to permit water inflow into the resulting hole. A length of 1/4-inch
diameter polyethylene tubing was inserted through the sampling probe to the base
of the hole. Water was drawn up through the polyethylene tube under a vacuum.
The polyethylene tubing was dedicated to each sampling location, and discarded
after use.

Groundwater samples were collected in 40-mL VOC vials that were filled
approximately 3/4 full. Each vial was shaken prior to sample extraction to
increase volatilization, and samples of the headspace in the VOC vials were
obtained with a syringe, and then injected into a portable gas chromatograph for
analysis. Compounds analyzed included benzene, toluene, ethylbenzene, xylenes,
and total hydrocarbons. These compounds were selected because BETX
compounds were found in Phase I samples to be representative of the upper
aquifer contaminant plume. Figure 2-6 summarizes the results of the
investigation. Appendix J contains the analytical data generated.
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2.6.2 Field Parameter Testing

During Phase I, Phase II, and Phase III groundwater sampling, field parameter
measurements of temperature, pH, and specific conductance were made at each
well. In addition, field measurements of Oxidation/Reduction Potential (Redox)
and Dissolved Oxygen content were made during Phase II, Round II sampling.
Field parameters are summarized in Appendix K.

2.6.3 Monitoring Well Sampling (GW)

Two sampling rounds were performed at each of the Phase I and Phase II
monitoring wells. The sampling procedure at each well included:

measuring static water level with an electronic water level indicator or
tape with attached "popper”;

purging well by bailing approximately three times the well volume;

collecting appropriate volumes of groundwater, preserving, filtering (as
necessary), handling and shipping to the analytical laboratory, in
accordance with the protocols listed in the Sampling and Analysis Plan;
and

making field measurements of temperature, pH, and specific
conductance.

Following purging, when water level had recovered, sample volumes were
collected in the following order: (1) two 40-ml vials for volatile organic analysis,
(2) four one-liter glass amber bottles for semi-volatile organic analysis, pesticides
and PCBs, and (3) five one-liter polyethylene bottles for metals, cyanide, total
organic carbon (TOC), nitrate-nitrite, ammonia, chemical oxygen demand
(COD), chlorides, alkalinity, sulfate, total dissolved solids (TDS), and total
suspended solids (TSS). One 250-ml polyethylene container was filled for field
parameters. Preservatives were added to sample containers for metals, cyanide,
TOC, nitrate-nitrite, ammonia, and COD within one hour of sample collection.
The metal samples were field-filtered to remove solids to 0.45 microns before
being preserved with the QED Quick Filter in-line pressure filtration system.



Remedial Investigation Report SECTION 2
ACS NPL Site, Griffith, Indiana Page 16
Revision: FINAL DRAFT June 14, 1991

During Phase III, one round of groundwater samples have been collected from
the eight lower aquifer monitoring wells and have been analyzed for volatile
organic compounds. Samples have also been collected from upper aquifer
perimeter wells MW-11, MW-12, MW-13, MW-14, MW-15, and the two Phase III
upper aquifer wells (MW-19 and MW-20). Samples from these upper aquifer
wells were also analyzed for volatile organics. An additional round of sampling
will be performed at these wells over the period August to October 1991.

Quality Assurance Sampling, Chain-of-Custody protocols, sample handling,
storing, and shipment, were conducted as specified in the Quality Assurance
Project Plan (QAPP).

The sampling equipment (i.e., bailer and cable) were decontaminated before and
after each sampling. The decontamination procedure for each equipment item
was: a wash with trisodium phosphate (TSP) solution, a rinse with potable water,
and a final rinse with distilled water. The decontaminated equipment was placed
in clean plastic bags for transportation to the next sampling location.

Water level measurements were obtained on several occasions during the course
of the RI, in addition to those obtained during routine groundwater sampling.
These measurements are summarized in Table 2-4.

2.6.4 Ieachate Sampling (LW

Four (4) leachate water samples were collected from Griffith Municipal Landfill
leachate wells LW-1 through LW-4. The samples were submitted for EPA Target
Compound List (TCL) and Target Analyte (TAL) parameters. The sampling
procedure at each leachate well included: measurement of static water/leachate
elevation, removal of approximately three times the static volume of
water/leachate, and field measurement of temperature, pH, and specific
conductance. After the well had recharged from purging, sample volumes were
collected in the following order: (1) two 40-ml vials for volatile organic
compounds (VOCs); (2) four one-liter glass amber bottles for semi-volatiles,
pesticides and PCB analysis; and (3) five, one-liter polyethylene bottles for
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metals, cyanide, total organic carbon (TOC), nitrate-nitrite, ammonia, chemical
oxygen demand (COD), chlorides, alkalinity, sulfate, total dissolved solids (TDS),
and total suspended solids (TSS). One 250-ml polyethylene container was filled
for field parameters. Preservatives were added to the metal, cyanide, TOC,
nitrate-nitrite, ammonia, and COD within one hour of sample collection.

The sampling equipment (i.e., bailer and cable) were decontaminated before and
after each sampling. The decontamination procedure for each equipment item
was: a wash with trisodium phosphate (TSP) solution, a rinse with potable water,
and a final rinse with distilled water. The decontaminated equipment was placed
in clean plastic bags for transportation to the next sampling station.

Quality Assurance Sampling, Chain-of-Custody protocols, sample handling,
storing, and shipment, were conducted as specified in the Quality Assurance
Project Plan (QAPP).

Two additional leachate samples (LW0S and LWO06) were collected from
dewatering areas at the Griffith Landfill during Phase III (See Figure 2-4). These
samples were analyzed for TCL and TAL parameters. The samples were
collected with a stainless steel surface water sampling device. The samples were
preserved as required, and chain-of-custody protocols, sample handling, storage,
and shipment were performed as specified in the QAPP.

2.6.5 Private Well Sampling (PW)

Private well sampling was performed at eight locations during Phase II of the RI,
and two locations during Phase III. Residences where private well samples were
obtained are illustrated in Figure 2-7. Available well logs are contained in
Appendix L. Each of the private wells sampled is screened in the lower aquifer;
no upper aquifer wells were sampled. Private wells identified within the Site
vicinity are presented in Table 2-5.
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At each private well location, a sampling location was chosen where well water
did not undergo any treatment or softening. The water was allowed to run for
approximately 15 minutes, and field measurements of temperature, pH, and
specific conductivity were obtained at five-minute intervals. A calculation of
purge volume was made at each sampling location, by determining the rate of
flow into a five-gallon pail.

Samples were collected in the same parameter sequence as followed for
monitoring well samples. Preservatives were added as required. Private well
samples were not filtered.

Quality Assurance Sampling, Chain-of-Custody protocols, sample handling,
storing, and shipment, were conducted as specified in the Quality Assurance

Project Plan (QAPP).

V251RI Section 2/PJV






SECTION 3
FIELD OBSERVATIONS

1 INTROD N

The Remedial Investigation was conducted in three phases. The purpose of Phase 1
was to evaluate the groundwater flow and character of potential contamination in the
upper aquifer, and characterize buried waste at the ACS NPL Site. The purpose of
Phase II was to complete delineation of any upper aquifer contamination, to delineate
the vertical and horizontal extent of buried waste in the areas identified during the
Phase I investigation, and to collect samples from wetlands surrounding the Site. A
limited third phase was implemented to complete the groundwater delineation
objectives of Phase II and to support the risk assessment assumptions at the Site.

A full understanding of the site characteristics and contamination results from an
evaluation of all the sampling results from Phase I, II and III. That evaluation is
provided in Sections 4, 5, and 6 of this report. The purpose of this section is to provide
a narrative description of the RI, and how it progressed from Phase I through Phase III.
As a result, the section describes Phase I sampling results, and does not focus on the
Phase II and Phase III findings. This section should not be taken as an evaluation of
the site conditions, but as a description of the conceptual approach to investigating the
Site, and a summary of the rationale for the sampling which was conducted.

The Work Plan provided for the collection of 48 soil and waste samples to characterize
the sources of contamination in Phase I, and the collection of an additional 20 samples
in Phase II to complete the delineation of identified contamination. On the basis of the
Phase I results, it was evident that 20 additional samples in Phase II would be
insufficient to adequately characterize the full extent of contamination at the Site.
Phase I identified 18 discreet areas of contamination at the Site. While VOCs were
present in most areas, PCB and PAH contamination was less widespread. Since the
presence of PCBs and PAHs has considerable impact on the cost of remediation, it was
determined that it was necessary to more specifically define the horizontal and vertical
extent of the various types of contaminants. This detailed definition was necessary to
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determine volumes and types of wastes for the FS. The PRPs and Warzyn worked with
the U.S. EPA RPM to develop a Supplemental Technical Investigation (STI) to
supplement the Work Plan with an adequate number of appropriate samples. The
supplemented Work Plan replaced the 20 full TCL/TAL Phase II samples with 109
samples collected from multiple depths at 59 locations.

The field work was conducted in four general areas: the landfill, surficial soil areas,
buried waste, and groundwater. The remainder of this section of the RI Report
presents the field observations from both Phases of the RI, with a focus on the rationale
for selecting Phase II and Phase III sampling locations and parameters.

2 LANDFILL INVESTIGATION

The focus of the investigation in the Griffith Municipal Landfill Area was the inactive
portion to the south and east (Figure 1-2). The investigation of the landfill included
placement and sampling of four leachate head wells (LW-1 through LW-4) during
Phase I. On the basis of the Phase I results, no additional investigation was necessary
for Phase II. During Phase III, samples were obtained from the areas where leachate is
being discharged in order to determine the characteristics of the leachate effluent.

Additional analytical data was collected from monitoring wells MW-1 and MW-15
located on the south boundary of the landfill. Water level data was collected at several
piezometers and staff gages placed in and around the landfill to document groundwater
flow conditions in this area. Water levels indicate leachate is generally not mounding
but is discharging to the dewatering area.

3.3 SURFICIAL SAMPLING

Sampling of surficial soil, sediments and waters was conducted in both phases of the
investigation. The sample groupings include soil area (SA) samples and surface
water/sediment (SW, SD and SD/SW) sampling. Soil area samples were collected
within the ACS facility at the site of the former incinerator and at the Kapica drum
recycling area. Surface water and sediment samples were collected in the Fire Pond
within the ACS facility, in the ditch west of the Off-Site Containment Area, and in the
wetlands on the downgradient sides of the Site.
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Surficial soil samples were required in the Work Plan near the On-Site Containment
Area during Phase 1. However, it was decided between the RPM and Warzyn during
the field staking exercise prior to Site work that soil area samples collected in this
location would not benefit the investigation because it was unlikely that the soils were
contaminated. This conclusion was reached because of knowledge of past activities,
recent filling and grading, and because of the high permeability of the soils. It was
assumed that the high permeability would facilitate volatilization and natural washing
due to precipitation.

3.3.1 Former Incinerator Area

During Phase I, one soil area sample (SA-3) was collected in the former incinerator
area. The sample consisted of surficial soil material, collected from a depth of 6 to 18
inches and composited from five discrete areas into a single sample. The sample was
analyzed for full TCL and TAL parameters. Phase I results indicated that additional
sampling would not be necessary, since relatively low levels of contaminants were found
at this location (See Table 5-2). Compounds detected included VOCs, BETX,
phthalates, and PAHs.

3.3.2 Kapica Drum Recycling Area

2.1 Phase I Investigation, In the Phase I investigation, two soil area samples were
collected at the Kapica/Pazmey area (SA-1 and SA-2). Locations are shown on Figure
2-2. The samples were composite samples from 6 to 18 inch depths at five discrete
locations across an approximately 50 by 100 foot area. Sample SA-1 was located
northwest of the Kapica building and SA-2 was located north of the building.

In both soil areas, the surface and near surface soils consisted of brown and gray sandy
fill containing metal debris including drum lids and parts. Traces of colored organic
material and sludge were noted throughout the area. Solvent-like odors were detected
and elevated HNu readings were recorded on the boring logs (Appendix D). Samples
were analyzed for full TCL and TAL parameters and found to contain PCB
contamination, so additional sampling was planned for Phase II.
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3.3.2.2 Phase II Investigation, Phase I results indicated PCBs were the contaminant of
concern in surficial soils. To better document the horizontal and vertical distribution of
PCBs in the surficial soils further PCB sampling was conducted in Phase II. The
sampling consisted of making a grid of 12 shallow borings (SB-43 through SB-54) and
collecting samples at two discrete depths, 0-1 foot and 3-4.5 feet. The sampling
locations were layed-out across the Kapica Area in a regular grid with approximately
50-foot spacing.

W rain

3.3.3.1 Phase I Investigation, The approved work plan designated 11 locations for
collecting both surface water and sediment samples. During the pre-investigation Site
meeting between the U.S. EPA and Warzyn, several of the locations allocated in the
approved work plan were modified, and several of the locations were designated as
sediment-only sampling locations. Changes in locations were appropriate because site
operations, particularly in the landfill vicinity, have changed to different areas. In
addition, some of the locations appropriate for sediment sampling did not contain
standing water, so the surface water sample was eliminated for these locations.

Phase I sampling locations were designated as SDO1 through SD09 and SWO01 through
SW08. These include: two water and sediment locations on the ACS facility
(SD/SWO01 and SD/SW02); two sediment locations in the marsh west of the ACS
facility along a surface water run-off route (SD03 and SD04); one surface water and
sediment location in the drainage ditch just west of the Off-Site Containment Area
(SD/SWO05); one sediment locations in the marshy area south of the landfill (SD06);
three locations along the drainage ditch in the west marsh (SD/SWO07A and SD07B)
and between ACS and the landfill (SD07C); and two locations in the marshy areas east
of the landfill (SD/SWO08 and SD09). The samples were analyzed for full TCL and
TAL parameters.

3.3.3.2 Phase II Investigation. Phase I sampling indicated low levels of PCBs in

samples located along surface water drainage routes between ACS and the landfill.
Phenolic compounds were detected in the surface water near the Off-Site Containment
Area. Six additional sediment samples were collected in Phase II (SD10-SD15) and
analyzed for full TCL and TAL parameters. These areas are locations where
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groundwater discharges to the surface to form surface water run-off. The purpose of
the sampling was to identify any contamination resulting from the discharge of
contaminated groundwater.

3.4 BURIED WASTE INVESTIGATION

4.1 On-Si ntainment Ar
The On-Site Containment Area was identified and named by the U.S. EPA FIT team in
1985. It is a rectangular area approximately 250 feet north to south and 450 feet west to
east, located in the northern third of the fenced ACS facility (Figure 1-2).

U.S. EPA reports indicated that the area was used to store drums of waste materials
prior to 1975. An aerial photograph of the Site from 1970 (Appendix A) shows rows of
ground cover in this area which it is reasonable to assume are drums. An aerial
photograph from 1973 (Appendix A) indicates that the area is clear with no sign of
drums on the ground surface. At the present time, the area is flat with no vegetation,
no surface construction, and little debris. Coarse sand and gravel covers the entire
area.

The field investigation for the On-Site Containment Area was conducted in two phases.
The purpose of the first phase was to identify any potential contaminant sources in the
area; the purpose of the second phase was to document the horizontal and vertical
extent of the contamination, and to identify the concentrations of the contaminants
present. Investigative procedures included the following:

Phase 1
+ Aerial photograph review

A geophysics investigation

15 auger probes

1 test pit excavation

6 soil borings to collect soil samples at two depths

Analysis of 12 soil samples for TCL/TAL parameters

Surveying horizontal and vertical locations of auger probes, test pit and soil

borings.

Phase II
6 additional soil borings to collect soil samples at three depths.

+  Analysis of 18 soil samples for TCL volatile organic compounds.
Surveying horizontal and vertical locations of soil borings.
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Aerial Ph raphs Review
Aerial photographs of the Site vicinity from 1954, 1958, 1965, 1970, 1973, and 1980 were

evaluated. These indicate that numerous drums were stored on the On-Site
Containment Area from 1968 until after 1970. The evidence of drums is gone in an
aerial photograph dated 1973 (Appendix A).

hysical Investigati
Prior to initiating any intrusive investigation methods, a geophysical survey was
conducted across the On-Site Containment Area, using an Electromagnetic (EM)
terrain conductivity instrument. Instrument readings were taken at each intersection of
a 15-foot grid over the 250 by 450 foot On-Site Containment Area. The raw data and
contour plots are contained in Appendix C.

The EM survey indicated one major conductivity anomaly and several small anomalies.
The large anomaly was further investigated by making a test pit excavation. The others
were investigated by auger probe.

Phase I Auger Pr

Since there was only large one geophysical anomaly, auger probes were used to identify
the appropriate points to select locations for six sampling borings. A detailed
description of the investigative method is included in Section 2 of this report.

Fifteen auger probes (AP-21 through AP-35) were made in a grid with approximately
100 foot spacing. The locations of several auger probes were modified from exact grid
coordinates to investigate the minor geophysics anomaly areas. (A detailed description
of the investigation methodology is included in Section 2 of this report.) The on-site
geologist kept a written log of the observations and HNu readings for each auger probe.
Please refer to Appendix G for further details.

Phase I Soil Borin

In accordance with the approved Work Plan, soil borings were made at six locations for
the purpose of collecting samples for analysis from two separate depths. (A detailed
description of the investigation methodology is included in Section 2 of this report.)
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Soil borings SB-08 through SB-13 were collected in the On-Site Containment Area
during Phase I of the investigation. The six locations were selected on the basis of the
geophysical survey and auger probe findings and approved by U.S. EPA RPM.

The general procedure at each location was to drill with hollow stem auger, collecting
split-spoon samples at 2.5-foot intervals. One soil sample was collected for laboratory
analysis from two discrete depths in each borehole. The sampling intervals were
selected (on the basis of visible evidence of contamination and HNu VOC readings) to
represent the most highly contaminated zones in the boring. Each sample was analyzed
for full TCL and TAL parameters.

Based on the EM survey and auger probe findings, specific soil boring locations were
selected for subsurface soil sampling and analysis. Rationale for the selected soil
boring locations are as follows:

SB-08 was drilled near auger probe AP-22 to identify the nature of elevated HNu
readings and a petroleum-like odor in the underlying soils. Sample SB08-
6’ and SB08-10’ were submitted for analysis.

SBO9A was drilled near auger probe AP-34 to identify the nature of elevated
HNu readings in the underlying near surface soils. However, while drilling
SB0O9A, similar high HNu readings were not detected. Therefore, this
boring location was abandoned and relocated further east toward AP-33.
No samples from SBO9A were submitted for analysis.

SB09 and

SB10 were drilled and sampled near auger probe AP-33 to identify the
perimeter conditions of a mounded area in which drums are reported to be
buried. AP-33 was drilled into the mounded area and did encounter
several drum carcasses and/or lids. The HNu readings recorded were the
most elevated in the On-Site Containment Area. Samples SB09-6’, SB09-
10°, SB10-5’ and SB10-10’ were submitted for analysis.

SB11 was drilled and sampled near auger probe AP-24 to identify the nature of
elevated HNu readings in the underlying soils. Samples SB11-5’ and SB11-
10’ were submitted for analysis.
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SB-12 was drilled and sampled near auger probe AP-28 to identify the nature of
elevated HNu reading and possible staining in the underlying soils.
Samples SB12-5’ and SB12-10’ were submitted for analysis.

SB-13 was drilled and sampled near auger probe AP-26 to identify the nature of
elevated HNu readings and a napthalene-like odor in the underlying soils.
Samples SB13-5’ and SB13-10’ were submitted for analysis.

At each of these soil boring locations with the exception of SB09A, the subsurface soils
were sampled at 2.5-foot intervals to the end of the boring. Soil samples were collected
for analytical purposes from the most contaminated interval based on visual
observations and HNu readings. Each boring was extended beyond the visibly
contaminated zone in order to collect an undersoil sample. Thus, two subsurface soil
samples were collected from each soil boring for analytical purposes.

A test pit, TP-2, was excavated in the area with the large geophysics anomaly. This area
is mounded slightly above the flat ground surface characteristic of most of the ACS
facility. The drums appear to be buried on their sides and closely packed together.
Various liquids were observed in soil surrounding the drums, such as brownish water,
an oil-like liquid, and a viscous blue liquid leaking from several drums. The majority of
drums were noted to be dented, corroded and/or mangled. Native soil was
encountered at about 5 feet below the surface beneath the buried drums.

Two samples were collected from the test pit and submitted for laboratory analysis of
TCL and TAL parameters. A sample from TP-2 was collected to represent the waste
materials leaking from several of the drums and saturating the soil surrounding the
drums. A sample from SB-10 was collected from the natural soil which underlies the
drums and contaminated soils.

The laboratory test results are described and evaluated in Section 5.4 of this report.
34.12 Phase II Investigation, Phase I field observations and analytical results indicate

that two discrete areas of contamination exist in the On-Site Containment Area. The
East Area consists of most of the area and is characterized by relatively high levels of
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volatile organic contamination at and below the water table. The West Area is the
major geophysical anomaly area which was found to contain buried drums.

Phase I analytical results indicated:

East Area A majority of the Phase I samples indicated VOC contamination in
the zone at and below the water table.

West Area Both samples collected from the buried drum zone contained VOCs,
PAHs, and PCBs.

The purpose of the Phase II sampling in the East Area was to document the vertical
and horizontal extent of VOC contamination in the subsurface. Sampling consisted of
making 6 additional soil borings, which, together with Phase I sampling, make a 3 by 3
(9 point) sampling grid. The Phase II soil borings included SBSS through SB60.
Locations are shown on Figure 2-1. Phase II samples were collected at two depths and
laboratory analyzed for VOCs according to the following rationale:

7 feet Approximately at the water table
16 feet At the base of the upper aquifer

The purpose of Phase II sampling in West Area was to document the vertical and
horizontal extent of subsurface contamination and to differentiate, to the degree
possible, between the extent of VOC contamination and the extent of PCB
contamination. Phase II sampling included eight additional soil borings (SB61 through
SB68). Locations are shown on Figure 2-1). Phase II samples were collected at two
depths and laboratory analyzed for VOCs and PCBs, according to the following
rationale:

7 feet Approximately at the water table
16 feet At the base of the upper aquifer

The results of Phase II laboratory tests are described and evaluated in Section 5.3 of
this report.

4.2 Still Bottoms Ar
The Still-Bottoms Area was identified and named by the aerial photographs. It is an
oval area approximately 100 by 150 feet in diameter in the central portion of the fenced
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ACS facility (Figure 1-2). The east and west flank of the Still-Bottoms Area have been
covered by the construction of aboveground holding tanks.

Reports indicate that the Still Bottoms Area was a bermed, aboveground lagoon used
to temporarily store still-bottoms material prior to off-site disposal. The lagoon was
reportedly closed during 1975. The closure consisted of filling the bermed area with
solid materials and covering it with crushed rock.

The field investigation of the Still-Bottoms Area was conducted in two phases. The
purpose of the first phase was to identify any potential contaminant sources below
ground in the area; the purpose of the second phase was to document the horizontal
and vertical extent of the contamination, and to further delineate the concentrations of
the contaminants present. Investigative procedures included the following:

Phase I

Aerial photograph review

Two auger probes

Two test pits

Two soil borings to collect soil samples from below buried waste

Analysis of four soil samples for TCL/TAL parameters

Surveying horizontal and vertical location of auger probes, test pit and soil
borings

Phase 11

Two additional soil borings to collect soil samples at one depth
Four additional soil borings to collect soil samples at two depths each
Surveying horizontal and vertical locations of soil borings

3.42.1 Phase I Investigation, Aerial photographs of the Site vicinity from 1954, 1958,
1965, 1970, 1973 and 1981 were reviewed (Appendix A contains copies of sections from

the 1954, 1958, 1970, 1973, and 1981 photographs). These provided a preliminary
indication of the location and horizontal extent of the bermed area. The area was
further delineated with auger probes during the investigation.
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As specified by the RI Work Plan, two test pits (TP-6 and TP-7) were excavated into the
former Still-Bottoms Area. The area is slightly mounded above the flat surface
between vertical aboveground storage tanks of the active ACS facility. Test pit TP-6
was excavated near the south end and TP-7 was excavated about 150 feet further north.
Test pit logs are contained in Appendix H.

Buried drums were encountered in both TP-6 and TP-7 below about 3 feet of silty sandy
fill. In TP-6, a blue liquid and various colored gels and solids were found in the sandy
fill surrounding the buried drums. This material was collected for a waste sample (TP-
6-4). The pit was excavated deeper to obtain the undersoil native soils sample and
submitted for laboratory analysis of TCL and TAL parameters. Because of concern
that further excavation might cause downward migration of the waste, a field decision
was made to abandon the efforts of obtaining the native undersoil by excavation and to
collect the undersoil at this location by soil boring.

The soils encountered at TP-7 contained an opaque solid jelly-like substance which was
leaking from a corroded and dented drum. This material was sampled (TP-7-3) along
with some of the surrounding stained sandy fill and submitted for TCL and TAL
parameter analysis. After sampling, the test pit was backfilled with the removed
material. The native undersoil sample at this location was also collected by soil boring.

Two soil borings with sampling and two auger probes were added during Phase I
investigation activities. The two soil borings, SB-17 and SB-18, were drilled at test pit
locations TP-6 and TP-7, respectively, to collect a sample of the soil from beneath the
buried waste which had been encountered in the test pits. A soil sample was collected
from each soil boring and submitted for laboratory analysis of TCL and TAL
parameters. SB17-6.5° and SB18-7" were collected at those depths to represent the
underlying native soil conditions below the buried drums identified during test pit
excavations. Two auger probes, AP-40 and AP-41, were drilled to identify the northern
boundary of the Still-Bottoms Area. The laboratory test results are described and
evaluated in Section 5.4 of this report. Visual observations and HNu readings were
recorded at each auger probe and compiled in Appendix G.
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3.4.2.2 Phase Il Investigation. Phase I field observations and analytical results

indicated that there is a discrete area of contamination existing in the Still-Bottoms
Area. Samples from the two areas collected by test pit and soil borings indicated high
levels of VOCs and PAHs at both locations, and a low level of PCBs at one of the
locations. Phase I sampling did not identify the lateral extent to the east and north.

The purpose of the Phase II sampling was to define the horizontal extent of VOC, semi-
volatile and PCB contamination to the east and north and to provide additional data to
evaluate potential PCB concentrations. Sampling consisted of performing six additional
soil borings (SB-22, SB-23, SB-69, SB-70, SB-71 and SB-72). Results are discussed in
Section 5.4. The Phase I soil boring samples (SB-22 and SB-23) were collected at one
depth and analyzed for VOCs, semi-volatiles and PCBs. The depth of 12 feet below the
ground surface was selected to represent the underlying native soil conditions
(approximately 5 feet below the water table). Soil boring SB-22 was located midway
between test pits TP-6 and TP-7, and SB-23 was located approximately 50 feet east-
southeast of SB17.

The Phase 1I soil boring samples from SB-69, SB-70, SB-71, and SB-72 were collected at
two depths and analyzed for VOCs, semi-volatiles and PCBs. The two sampling depths
are 8 (approximately at the watertable) and 20.5 feet (at the base of the upper aquifer).
These four borings locations were selected in accessible areas near the perimeter in the
former Still-Bottoms Area. These locations represent the probable extent of
contamination condition surrounding the buried drums of the Still-Bottoms Area.

4.3 Treatmen n Area
The Treatment Lagoon Area was identified by the EPA FIT team and also by the aerial

photographs. It is an oval area approximately 200 feet by 100 feet immediately east of
existing fire pond within the active ACS facility (Both ponds are evident in the 1970
aerial photograph, Appendix A). The eastern boundary of the Treatment Lagoon Area
is flanked by above-ground storage tanks near the Still-Bottoms Area.

Reports indicate the Treatment Lagoon was closed soon after the Still-Bottoms Area
was filled. The closure reportedly consisted of filling the lagoon with solid material and
covering it with crushed gravel. The area is currently a parking lot with a surface
elevation 3 to 5 feet above the surrounding ground level.
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The field investigation of the Treatment Lagoon Area was conducted in two phases.
The purpose of the first phase was to document the characteristics of the buried
contaminants. The purpose of the second phase was to define the horizontal and
vertical extent of the contamination and to identify the concentrations of the
contaminants present.

3.43.1 Phase I Investigation, Aerial photographs of the Site vicinity indicate that the
existing fire pond was excavated west of the Treatment Lagoon in 1972, and that the
Lagoon was filled in by 1973.

Prior to initiating intrusive investigation methods, a geophysical survey was conducted
across the Treatment Lagoon Area, using an electromagnetic (EM) terrain conductivity
instrument. The raw data and contour plots are contained in Appendix C.

As specified in the Work Plan, three test pits (TP3, TP4, and TPS5) were excavated into
the filled lagoon area. The test pits are arrayed south to north above the axis of the
oval lagoon area.

Test pit TP-3 was excavated to a depth of about 9 feet. The subsurface soils consisted
of approximately 8 feet of brown and black sand fill above the watertable. Staining and
elevated HNu readings were detected at 7 to 8 feet. A drum was encountered buried at
a depth of 9 feet and a viscous brown liquid accumulated in the bottom of the pit. A
waste sample (TP-3-9 feet) was collected of the oil-saturated sand surrounding the
drum. Attempts were made to continue the excavation deeper to collect the native
undersoil sample, but the walls of the pit continually sloughed in. A field decision was
made to abandon the attempt to dig below the waste and consider this location for a
sample collected by a soil boring, later designated as SB-14.

The subsurface material at TP-4 was similar to that discovered at TP-3. A single drum
was encountered about 8 feet below the surface and a thin brown liquid accumulated in
the bottom of the pit. A saturated sand sample (TP-4-8’) was collected to represent the
waste sample and the pit was backfilled with the material which had been excavated.
Soil sample SB-15 was later collected by auger to represent the undersoil at this
location.
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Test pit TP-5 was excavated at the northern end of the lagoon area. Many drums were
observed buried about 2 feet below ground surface at TP-5. Similar thin brown liquid
wastes accumulated in the bottom of the pit and were collected along with the sandy
matrix for a waste sample (TP-5-3 feet). After sampling, the test pit was backfilled with
the removed material.

During Phase I, seven auger probes (AP-36, AP-37, AP-38, AP-39, AP-42, AP-43 and
AP-44) were drilled near the perimeter of the Treatment Lagoon to define the extent of
the buried material within the Treatment Lagoon Area. The auger probes were drilled
in areas near the estimated perimeter of the Treatment Lagoon which were also
accessible to a drill rig. Visual observations and HNu readings were recorded at the
probe location.

34.32 Phase II Investigation, The horizontal extent was determined in Phase I from
the aerial photograph and auger probes. The Phase I sample analyses from TP-3, TP-4,
and TP-5 indicated high levels of VOCs and PAHs in all three test pits and two of the
three deeper soil borings. PCBs were not detected in any of the samples. The
horizontal extent of the lagoon as indicated in the aerial photographs was confirmed by
the Phase I findings, but the vertical extent remained uncertain.

The purpose of Phase II sampling was to delineate the vertical extent of contaminated
soils. Phase II sampling consisted of making four additional soil borings (SB-21, SB-73,
SB-74 and SB-75). Soil boring sample SB-21 was collected at two depths and analyzed
for VOCs, PCBs and PAHs. This boring was located near the northeastern most
perimeter of the Treatment Lagoon Area. The sample depth of 7 feet was selected to
represent water table conditions and the 12 foot sample depth was selected to represent
conditions 5 feet into the upper aquifer. The remaining three soil borings SB73, SB74
and SB75 were drilled near the Phase I test pits TP3, TP4 and TP5, respectively. Soil
borings, sample depths and rationale are as follows:

SB73 (5 feet) and SB75 (S feet) to represent condition of fill material above the
water table.

SB73 (19 feet) and SB74 (19 feet) to represent condition of underlying native
soil at the base of the upper aquifer.
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SB74 (15 feet) to represent the condition of underlying soil several feet below
the buried materia